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D e p a r tm e n t o f G e n e tics 

F e b r . 2 3 , 1 9 5 9  

O r. R I& h a r d  Dav ies  
Jet P r o pu l s i o n  L a b o r a to r i es  
Ca l  i fo r n l a  Inst i tute o f Techno t o g y  
P a s a d e n a  4 , Ca l  i fo r n  1  a  

D e a r  Dick: 

A  p r o p o s  th e  Cy the r i an  a tm o s p h e r e , s o m e  u s e fu l  fig u r e s  a r e  i n  H u tch i n s on’s 
c h a p te r  i n  T H E  E  

P  
TH  A S  A  P L A N E T . Fossi l  c a r b o n  a d d s  u p  to  1 8  kg/cm’ ; a tmosphe r i c  

C O &  is 4 6 0  m g /cin  , fo r  a  r a tio  o f a b o u t 4 0 ,O O O :l. Hess  r e p o r ts th e  Cy the r i an  
a tm o s p h e r e  as  b e i n g  a b o u t !W X  r i che r  i n  C O ! th a n  ou rs .  I a m  n o t c l ea r  w h e th e r  
th is  c a n  b e  a  m e a s u r e m e n t o f th e  to ta l  a tmosphe r i c  c o n te n t, o r  on l y  th a t p a r t 
a b o v e  th e  c l o ud  mass.  T h e  te r rest r ia l  a tm o s p h e r e  c o n ta i ns  a b o u t I:3 0 0 0  C O a  ; th e  
Cy the r i an  a tm o s p h e r e  w o u l d  h a v e  to  h a v e  a  substant ia l  *po r ten t  a t IO  a tm . o r  h i g h e r  
p r essu r e  fo r  It to  c o n ta i n  a n  a m o u n t o f @ a  equ i v a l e n t to  th e  to ta l  c a r b o n a te  
s e d i m a n te d  o n  e a r th . P e r h a p s  I t d o e s . 

c o f wh i ch  p e r h a p s  i - 10  pc. is I- 
T h e  b l o s p he r e  m a y  c o n ta i n  k ~ ~8xg l ;~ d ~ k ~ ~ x ~ ~ ~ ~ r ~ a n i  c c 

b e  r o ugh l y  c o m p a r a & l e  to  a tmosphe r i c  C O a  o n  e a r th , a n d  cons i de rab l y  less w  th a n  
V e n u s  by  th is  est imate.  i n  a n y  case,  I d o n ’t s e e  h o w  o n e  c a n  d r a w  a n y  e  
p a r ticu l a r  i n fe rences.  T h e  b i o s p he r e  is on l y  a  sma l l  p a r t o f th e  to ta l  c a r b o n , a n d  
w h e th e r  th e  rest is l ocked  away  as  c a r b o n a te  s e d i m e n ts o r  as  a tmosphe r i c  C O a  s eems  
to  m e  to  d e p e n d  m o r e  d i rect ly o n  o th e r  facto rs  th a n  th e  m e tabo l i sm  o f th e  b i o s p h e r e . 
(I s h ou l d  h a v e  s t ressed th a t ‘fossi l’ c a r b o n  i nc l udes  2 - 3 X  as  m u c h  c a r b o n a te  as  
r e d u c e d  c a r b o n ) . 

S t I i 1  o n  V e n u s , yo  u  m ight  d o r  us  a  g r e a t se rv ice  fo r  th e  n e x t m e e tin g  if y o u  cou l d  
g e t s o m e o n e  to  g i ve  us  a  m o r e  cr it ical a pp r a i sa l  o f th e  te m p e r a tu r e  p r o fi le. is th e  
2 0 0 *  es t imate  h i qh l y  p laus ib le ,  a n d  d o e s  it necessar i l y  app l y  to  th e  su r face  o r  to  
s o m e  1  aye r  p e r h a p s  just b e n e a th  th e  c louds,  o r  a b o v e  th e m  fo r  th a t m a tte r ?  Hess  h a s  
a n  o b l i q u e  c c m m e n t a b o u t poss i b l e  le lectr ic‘ r a th e r  th a n  th e r m a l  act ivat ion o f th e  
e m ittin g  Iaye r - -  w h a t d o e s  th a t m e a n ?  if y o u  cou l d  g e t s o m e o n e  to  r ev i ew  w h a t th e  
e a r th  w o u l d  IUBL  l ike f r om V e n u s  by  i n f e r ence  f r om th e  s a m e  m e th 6 d s , w e  m ight  h a v e  
a  b e tte r  pc rspect  i ve. 

I e xpec t y o u  wa l k ed  o ff, inadver tent ly ,  wi th my  p o te n tia l  d i a g r am - -  u nhapp i l y  th a t 
is my  on l y  copy.  I a m  su r e  th a t th is  d o e s  n o t r e p r e s e n t a  m i n imum -ene r g y  p a th  fo r  
a  co l l is ion, e n d  poss ib ly  n o t e v e n  fo r  soft l a n d i n g . T h e  l i ne  i n teg ra l  y o u ’r e  th i nk i ng  
o f w o u l d  app l y  to  a  conse rva t i ve  systan, b u t I’m  a d d tn g  u p  th e  l abso iu te l  va l ues  fo r  
e a c h  ste p , s ince  th e  rocket  h a s  to  d o  wo rk  a n @ & a  equa l l y  to  acce l e ra te  o r  d e ce l e r a te . 
T h e  p a ths  I’ve  p i c tu red  w o u l d  b e :@ f rom e a r th ’s su r face  to  so la r  o rb i t  a t I A .U. ( -  
e s c a pe  f r om e a r th ’s fie ld ) ,@ cl rcu la r  o rb i t  a t 1  A .U. to  c i rcu la r  o rb i t  a t I.5 2  A .U. 
( -  co -o rb i ta l  w i th Ha rs  a n d  a t e q u a l  ve loc&ty@ work  to  d ece l e r a te  i n  Ba r s ” fie l d  ( 1  
e s c ape  f r om Hars) .  A  m  g r az i n g  orb i t ,  i.e ., e l l i pse  wi th awe l i o n  a t 1 .5 2  A .U. 
w o u l d  r e d u c e @  to  a b o u t half ,  a n d  if th e  ve loc i t ies w m r e  i n  th e  r igh t  senss,@ m ight  
a l so  b e  p a r tly r e d u c e d . I h a v e n ’t wo r k e d  th is  o u t carefu l ly,  a n d  w o u l d  b e  g r a te fu l  if 
o n e  o f y ou r  e x pe r ts cou l d  r e d u c e  th e  resu l ts to  th e  sim p le  g r aph i ca l  fo r m  ind ica ted .  
Th is  m a y  n o t bs  te r r ib ly  impo r ta n t a n y  m o r e , b u t it w o u l d  b e  i n te res ted  to  s e e  a t a  
g l a n ce  w h a t th e  e n e r g y  cos t o f o a r i o us  m iss ions was.  


